Purpose : Relapse is clinical problems in orthodontic treatment, and the cause is not clear. The release of accumulated mechanical tension on the collagen fibers in the periodontal ligament (PDL) is thought to be one of the factors associated with relapse. Daidzein is extracted from soybeans and which is involved in collagen turnover of skin. However, little is known about the effects of daidzein on the collagen metabolism in human PDL(hPDL) cells. Then, we investigated the effects of daidzein on the release and the expression of collagen type I(COL-I)and matrix metalloproteinase(MMP)1 in stretched hPDL cells. Materials and Methods: hPDL cells were subjected to tension (10%) using cell stretchchambers, after 12 hours, the cells were treated daidzein(50 g/ml)for 48 h. The release and gene expression of COL-I and MMP1 in stretched hPDL cells treated with daidzein were examined using enzyme-linked immunosorbent assays and a real-time PCR. Results : The daidzein＋TF group increased the gene expression of COL-I and MMP1 in comparison to the corresponding TF group in a time-dependent manner for up to 24 h . The release of COL-I and MMP1 from the daidzein＋TF group were increased in comparison to the corresponding TF group in a time-dependent manner for up to 48 h. The relative COL-I and MMP1 mRNA expression in treatment of daidzein were significantly higher than in the not treatment of daidzein group. Conclusion : The results in this study showed that daidzein regulates the collagen metabolism in stretched hPDL cells via the release and expression of COL-I and MMP1.
Introduction
Relapse is one of major clinical problems in orthodontic treatment, and the cause is not clear (1) . The tension on periodontal tissues would therefore remain at a certain level when the orthodontic appliance is removed, eventually resulting in relapse. This is thought to be one of the factors associated with relapse. The trans-septal fibers in the PDL connect from the cementum to the adjacent cementum and from the cementum to the gingival papillae (2) . The transseptal fibers in the PDL consist of collagen and oxytalan fibers. These fibers play an important role in stabilizing the tooth position and are involve with relapse after orthodontic tooth movement (3) (4) . The PDL is composed of an abundance of types I and III collagen(COL-I and III), which are degraded by matrix metalloproteinase(MMP) (5) . The precise regulation of the gene expression of MMP in relation to the collagen gene expression is critical for tissue repair and homeostasis as its dysregulated expression might lead to pathological events (6) . COL-I and MMP1 are increased on both the tension and compression sides during orthodontic tooth movement (7) . These reports suggest, we thought that extension of PDL after tooth movement is one of the important factors related to relapse.
Daidzein is a compound with one isoflavone that is extracted from soybeans. The structure of daidzein resembles that of the female hormone estrogen. Daidzein has been shown to stimulate skin collagen synthesis in cultured skin fibroblasts via the TGF-/smad signaling pathway in vitro (8) . In addition, daidzein is modulated by solar ultraviolet light-induced matrix metalloproteinase (MMP)1 in normal human dermal fibroblasts (8) . Little is known about the preventive effects of daidzein against relapse in patients who have undergone orthodontic treatment.
In the present study, we investigated the effects of daidzein on the release and expression of COL-I and MMP1 in stretched hPDL cells in vitro.
Materials and Methods

Cell culture
The hPDL cells were prepared according to a modification of the method described by Somerman et al. (9) . 
EC15-002).
The hPDL cells culture performed according to the method of Takano et al. (10) . hPDL cells at passages [6] [7] [8] [9] were used for all of the experiments.
The treatment of hPDL cells with daidzein after the application of tension
We used a STREX-chamber(STREX Co, Osaka, Japan)as stretch-chamber in order to simulate orthodontic movement. This was based on the method of Takano et al. (10) .
We used the stretch-chambers tension (10%) to the hPDL ( Fig. 1 ). Long et al. previously reported that 10% tension can be effectively applied by the utilized method in order to create tension stress (11) . Before starting the experiment, the hPDL cells(7×10⁶ cells/well)were transferred to the stretch-chamber. Confluent-stage cells were subjected to tension(10%)for 12 hours in culture medium containing 1% FCS, after which they were treated with daidzein(50 g/ml) and incubated for 48 hours in the presence of it. The groups were divided 3 groups as follow; the tension force group (without treatment of daidzein＋without tension force), the daidzein group (treatment of daidzein ＋ without tension force), and the daidzein＋TF group(treatment of daidzein+ with tension force).
The cells in confluent were to determine the time-course of the effects, the hPDL cells were treated with daidzein (50 g/ml), which was added to the supernatant for the indicated times(0-48 h). After incubation, the conditioned culture media were collected for enzyme-linked immunosorbant assays (ELISA), and total RNA was extracted for a real-time PCR.
The ELISA The levels of COL-I and MMP1 supernatant proteins were measured using a COL-I ELISA Kit (ACEL, Kanagawa, Japan) and MMP1 ELISA Kit (R&D System, MN, USA), 
Results
Effects of daidzein by collagen metabolism of PDL
The daidzein＋TF group increased the gene expression of COL-I and MMP1 in comparison to the corresponding TF group in a time-dependent manner for up to 24 h (Fig. 2) .
The release of COL-I and MMP1 from the daidzein ＋ TF group were increased in a time-dependent manner for up to 48 h. The release of COL-I and MMP1 in daidzein ＋ TF group were significantly higher than in the TF group (Fig.   3) . Table 1 The PCR primers were designed with reference to the respective cDNA sequences as table1. MMP1 mRNA expression was 3.16 and 3.87, which was 1.25 and 1.3 times that of daidzein group. In spite of culture, the relative COL-I and MMP1 mRNA expression in treatment of daidzein＋TF group were significantly higher than in the treatment of daidzein group (Fig. 4) .
Discussion
One of factors in the relapse is involved in the memory of PDL fibers [1] [2] [3] . In the present study, we used an in vitro model which hPDL cells were subjected to tension(elongation by 10%)as assuming tooth rotation during orthodontic movement. We previously reported that relaxin regulated the collagen metabolism in stretched hPDL cells (10% elongation), and suggested that it may be for preventing orthodontic relapse (10) . As the 10% elongation of hPDL cells can reproduce the tension that causes rotation during orthodontic tooth movement, 10% stretching was applied in the present study. 
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